Lucigenin-derived chemiluminescence in intact isolated mitochondria.
There are many data both in favor and against the use of lucigenin as a probe for superoxide anion (SA) in mitochondria, cells, and simple enzymatic systems. In the present work high concentrations (50-400 micro M) of lucigenin were used for continuous recording of rapid and reversible changes in the SA level in intact isolated mitochondria. The SA level in the presence of lucigenin rapidly and reversibly changed during the transition of the mitochondria from one functional state to another: under conditions of ATP synthesis from ADP and Pi, of Ca2+ accumulation, and of reverse electron transfer. Induction of a Ca2+,cyclosporin A-sensitive pore in mitochondria completely suppressed the lucigenin-derived chemiluminescence (LDC). The electron transfer in the Q-cycle of the respiratory chain complex III and high electric potential difference across the inner membrane of mitochondria were obligatory conditions for generation of a SA-dependent chemiluminescent signal. Based on our own and literature data, a scheme of LDC generation is suggested. The origin of superoxide anion detected in intact mitochondria with lucigenin is discussed.